Defined concatenated α6α1β3γ2 GABAA receptor constructs reveal dual action of pyrazoloquinolinone allosteric modulators.
Pyrazoloquinolinones (PQs) have been extensively studied as modulators of GABAA receptors with different subunit composition, exerting modulatory effects by binding at α+/β- interfaces of GABAA receptors. PQs with a substituent in position R7 have been reported to preferentially modulate α6- subunit containing GABAA receptors which are mostly expressed in the cerebellum but were also found in the olfactory bulb, in the cochlear nucleus, in the hippocampus and in the trigeminal sensory pathway. They are considered potentially interesting in the context of sensori-motor gating deficits, depressive-like behavior, migraine and orofacial pain. Here we explored the option to modify the lead ligands' R7 position. In the compound series we observed two different patterns of allosteric modulation in recombinantly expressed α6β3γ2 receptors, namely monophasic and biphasic positive modulation. In the latter case the additional phase occurred in the nanomolar range, while all compounds displayed robust modulation in the micromolar range. Nanomolar, near silent binding has been reported to occur at benzodiazepine binding sites, but was not investigated at the diazepam insensitive α6+/γ2- interface. To clarify the mechanism underlying the biphasic effect we tested one of the compounds in concatenated receptors. In these constructs the subunits are covalently linked, allowing to form either the α6+/γ2- interface, or the α6+/β3- interface, to study the resulting modulation. With this approach we were able to ascribe the nanomolar modulation to the α6+/γ2- interface. While not all compounds display the nanomolar phase, the strong modulation at the α6+/β3 interface proved to be tolerant for all tested R7 groups. This provides the future option to introduce e.g. isotope labelled or fluorescent moieties or substituents that enhance solubility and bioavailability.